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op quark and top mass
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Lepton+Jets channel

Pair production
% ~7.4 pb at Tevatron

~100% t - Wh

Lepton+jets
“OneW - qq’
“* The other W — lv

Antiproton < Four jets (including two b-quark
e e jets), one charged lepton, and
large missing energy(neutrino)

*»» Good S/B ratio
<+ BR ~34%
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Measurement technique (template method)

Identify variables X sensitive to Miop (OF JES)

Using MC, generate signal distribution of X as a function of
Mop (OF JES)

Parametrize templates in terms of probability density function

then assign the probability for certain mass and JES
Reco. Top Mass (1-tag(T)) Reco. W Mass (2-taq)
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Non-parameteric template technique

___________ « Use kernel function per event to
pdft " get probability density function

« Easy to extend dimension
“* We used fully 3D pdf
** Fit both mass and jet energy scale
% P(m, %, mj;, m,"°°2); My, AJES)

<% m,7¢c°(2):2nd minimum x2 mass

reco
m;

160 -1
« CDF 5.6 fbl measurements “%j:ﬂ f'xzz:af;f;j
PRD 83 (2011) 111101 2 ooy
172.2 + 0.8 (stat) + 0.8(JES) + 0.9(syst) GeV/c?  § g
=172.2 + 1.5 GeV/c? TN
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Improvement (jet energy resolution)

 Incorporate Calorimeter Jet information with Track Jet
Information
+*» Usual correction only use calorimeter one
* Use Artificial Neural Network
dSame technigue have been used in the Higgs search (H — bb)
dSame improvements have been happened for tt
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Mean 0.04258 * ~1O% Improvement Of Jet
RMS_—0.1304 energy resolution

Entries 320940

e ooes| © —~10-15% better separation
BUS 01743 power in the m,/"*“°, W;;

e ~13% better statistical
precision
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Improvement (increasing signal acceptance)

 Increase signal acceptance by loosening selection criteria
< ~12% better precision in the statistical uncertainty

Otag 1taglL 1tagT 2tagl 2tagT
Wbb 37.6+15.9 | 54.41+22.6 34.0+14.3 8.5+3.6 6.1+£2.6
Wce 117.8446.2 | 357+13.6 22.349.0 1.44+0.7 1.240.5
Wc 54.2+25.1 19.1+10.0 10.4+5.1 0.8+0.3 0.5+0.2
W(mistag)| 493.6+111.5 | 60.5+13.5 35.44+9.0 0.9+0.3 0.6+0.2
Z+jets 52.3+4.4 8.9+1.1 5.94+0.7 0.8+0.1 0.5+0.1
ST 4.8+0.5 10.5+0.9 6.8+0.6 2.2+0.3 1.74+0.2
Diboson 60.3+5.6 11.1+1.4 8.5+1.1 1.04£0.2 0.8+0.1
QCD 143.0+114.4 | 345+12.6 20.7+16.6 4,442.5 2.5+2.4
BKGD 963.5+229.3 | 234.7+61.1 | 144.0+40.9 19.9+£5.5 13.844.2
Top 644.8486.3 | 695.0+86.7 | 867.3+107.6 | 192.3+29.7 | 303.7+46.6
Total(Exp)| 1608+245 930+106 | 1011.3+115.1 | 212.2+30.2 | 317.6+46.8
Observed 1627 882 997 208 275




Use full dataset (8.7 fb1)

Updated with full data (additional gain of 25% respect to luminosity increasing

250~ CDF Il Preliminary
—~ 1
G200 e Data (8.7 fb')
E Signal+Bkgd
w190~ 7771 Bkgd only

Tagged
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172.85 £0.71(stat.) £0.85(syst.)=172.85 + 1.11 GeV/c?

Most Precise single measurement to data

Working on the publication
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Systematic uncertainty

Updated with full

CDF II Preliminary 8.7 fb~1

Systematic GeV/c?
Residual JES 0.52
Generator 0.56
Next Leading Order 0.09
PDFs 0.08

{ b Jet energy 0.18

b tagging efliciency 0.03

1 Background shape 0.20
| gg fraction 0.03
Radiation 0.06
MC statistics 0.05
Lepton energy 0.03
MHI 0.07
Color Reconnection 0.21
Total systematic 0.85

minosity increasing

172.85 £0.71(stat.) £0.85(syst.)=172.85 + 1.11 GeV/c?

Most Precise single measurement to data

Working on the publication
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t and t mass difference (AM,)

 If CPT Is conserved, AM,,,
should be zero (SM)

S0, this measurement tests

160 — ¢ CDF Data (5.6 b
140— . Background

12011 :tt(AM,_ =0 GeVic?) .":
100 []faM,, =4 Gevic)

L A my., tagged

o 0 . | 5.6 fb1
CPT violation 3
c— 60
> %
« We use similar technique of B
—qSO -100 =50 0 50 100 150
mass measurements Am, {GeVIcz)
m Lepton+Jets
kinematic reconstruction
| PRL 106, 152001 (2011) _
| antitop ; at. yst.
<« ) o AM,,, =-3.3 £ 1.4 £ 1.0
& =-3.3 * 1.7 GeV/c?
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Measurement with full data set (8.7 fb)

Same improvement with top quark mass measurement

CDF Il Preliminary 8.7 fb™

400 e Data
“"-‘350 - tt (0 GeV/c?)
300/ 7] Background
2250 Al

0 50 150
m;°*° (GeV/c?)

AM,,, = -1.95 £ 1.11(stat.) £ 0.59 (syst.)
= -1.95 * 1.26 GeV/c?
Working on the publication
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Missing E-+Jets channel
m9/ « Topology based channel

pvd and four jets

A wiF < Orthogonal with the other

- | analysis

« Truths are almost lepton+jets
, _ “* Missing lepton (instrument)

e < Hadronic tau decay

* Previous measurement
% 5.7tfb-! data

jet

\ situ JES calibration

% 172.3+ 2.6 GeV/c?
PRL 107, 232002 (2011)
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“* No lepton, large missing energy,

“* Use hadronic top mass (three jet
and dijet mass (W mass) with in
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Measurement with full data set (8.7 fb)

 Full Event Reconstruction S I R o 1 pratiinery 67 1 |
< Use kinematic fitter 150} Djt T DEI
_ o @ 40
< Reconstruct leptonic W (not ©100 Pewcoors | © I e=cioroune
decaying prOduct) :--2 1tag MET+Jets: 4 jets :—2 o0 L 2tag MET+Jets: 4 jets |
! L%J 50¢ + (ildot: 24.64121 1 L?>j %/dof: 16.95/19
O Overconstrained system Fleete
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« 3D pdf using KDE technique N A T N N e
% Two rgconstructed top masses 02 ( \\
and dijet (W) mass N
< In situ JES calibration N: .........

E \CD|F I\I Prel\im!na\ry 87\ ﬂ)|1 ! L1 [ [
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Mp = 173.9 £1.6 (stat.+JES)£0.9 (syst.) GeV/c?
=173.9 £ 1.9 GeVI/c?
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Conclusion

« Top quark mass measurement in the lepton+jets channel
Mp=172.85+1.11 GeV/c?

*+ Most precise single measurement to date

measurement in the lepton+jets using full dataset
=-1.95+1.26 GeV/c?

o AMy,,
AM,,
* Top quark mass measurement in the missing E;+jets

Mop=173.911.9 GeV/c?
*» Most precise measurement in this event topology
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The latest top quark mass measurement

Mass of the Top Quark

July 2011 (* preliminary)
CDF-I dilepton . 167.4 £11.4 (+103£ 43)
D@-| dilepton ® 168.4 £12.8 (+12.3+ 3.6)
CDF-Il dilepton | 170.6+ 3.8 (¢ 22+ 3.4)
D@-II dilepton = o 1740+ 3.1 (£1.8+25)
CDF-I lepton+ijets ® 176.1+ 7.4 (£5.1+53)
D@-1 lepton+jets _.—1 801+ 5.3 (+39+38)
CDF-Il lepton+jets T 173.0£ 1.2 ¢06£1.1)
D@-II lepton+jets il 1749+ 15 (t08+1.2)
CDF-I alljets ?33‘(} +11.5 (£10.0+ 5.7)
CDF-Il alljets * “u 17254 2.1 (£14£15)
CDF-Il track e 166.9+ 9.5 (£ 9.0+ 2.9)
- .

CDF-Il MET+Jets *

Tevatron combination * .

1723+ 2.6 (£ 18£18)

1732+ 0.9 (+06+08)
(= stat = sys1)

¥2dof = 8.3/11 (68.5%)

150 160 170 180
My, (GeV/c?)

190 200

ATLAS

m [epton + Jets: arXiv:1203.5755, Mar 2012
174.5 £ 0.6(stat.) £ 2.3(syst.) GeV/c?

= All-Hadronic: ATLAS-CONF-2012-030, Mar 2011
174.9 £ 2.1(stat.) £ 3.8(syst.) GeV/c?

CMS

= [epton + Jets: CMS-PAS-TOP-11-015, Feb 2012
172.6 + 0.6(stat.) + 1.2(syst.) GeV/c?

= Dilepton: CMS-PAS-TOP-11-016, Feb 2012
175.5 + 1.2(stat.) + 2.6(syst.) GeV/c?

« Tevatron average : 173.2 + 0.9 GeV/c?
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CDF Luminosity

- Delivered >12.0 fb-L N
Acquired 10 fb1 (10% less with silicon)
8.7 fb-1 for top physics

N\ Use full data /

Luminosity (pb'1) Data Taking Efficiency
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